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The title compound, Ci3H 12 N 4 03, is an imidazole derivative 
featuring an annealed purine ring system. The benzimidazole- 
inspired moiety is essentially planar (r.m.s. of all fitted non-H 
atoms = 0.0205 A). An intramolecular O— H- ■ N hydrogen 
bond occurs. In the crystal, intermolecular N— H- ■ O and C— 
H- ■ O hydrogen bonds are observed, which connect the 
molecules into chains along [110]. The shortest centroid- 
centroid distance between two aromatic systems is 
3.7771 (11) A. 

Related literature 

For the crystal structure of benzimidazole, see: Krawczyk & 
Gdaniec (2005). For the crystal structure of hypoxanthinium 
nitrate monohydrate as an example of an oxopurine 
compound, see: Schmalle et al. (1990). For graph-set analysis 
of hydrogen bonds, see: Etter et al. (1990); Bernstein et al. 
(1995). For puckering analysis, see: Cremer & Pople (1975). 
For general information about the chelate effect in coordi- 
nation chemistry, see: Gade (1998). 




Monoclinic, P2^/c 
a = 8.6418 (5) A 
b = 5.9415 (3) A 
c = 23.4475 (10) A 
P = 91.275 (2)° 
V = 1203.62 (11) A 3 

Data collection 

Bruker APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
= 0.860, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.049 

wR(F 2 ) = 0.124 

S = 1.01 

2975 reflections 

188 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
ii = 0.11 mm~' 
T = 200 K 

0.41 x 0.10 x 0.05 mm 



10068 measured reflections 
2975 independent reflections 
1752 reflections with I > 2tr(7) 
R in . = 0.043 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.25 e A~ 3 

Ap mi „ = -0.21 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


03-H3-N2 


0.84 


1.86 


2.611 (2) 


148 


N1-H71-01' 


0.97 (2) 


1.78 (2) 


2.746 (2) 


175.4 (19) 


C9-H9-01 1 


0.95 


2.37 


3.294 (2) 


164 


C5-H5A-03" 


0.98 


2.58 


3.234 (2) 


124 


Symmetry codes: (i) — x 


+ 1, -y + 


1, -z;(ii) -x + 2. 


-y - 1, -z. 





Experimental 

Crystal data 
Ci 3 H 12 N 4 0 3 



Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT 
(Bruker, 2010); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2008); soft- 
ware used to prepare material for publication: SHELXL97 and 
PLATON (Spek, 2009). 

The authors thank Mrs Patricia Pono for helpful discussions. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SI2369). 
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8-(2-Hydroxyphenyl)-l,3-dimethyl-l//-purine-2,6(3//,7/f)-dione 
I. Booysen, T. Hlela, M. Ismail, T. Gerber, E. Hosten and R. Betz 

Comment 

Chelate ligands have found widespread use in coordination chemistry due to the enhanced thermodynamic stability of res- 
ultant coordination compounds in relation to metal complexes exclusively applying comparable monodentate ligands (Gade 
1998). Combining different sets of donor atoms in one chelate ligand molecule, a probe for testing and accomodating metal 
centers of different Lewis acidities is at hand. To enable comparative studies with envisioned coordination compounds, we 
determined the crystal structure of the title compound. The crystal structure of benzimidazole has been reported various 
times in the literature (e.g. Krawczyk & Gdaniec, 2005). In addition, several oxopurine derivatives have been the topic of 
crystal structure determinations (e.g. Schmalle et at, 1990). 

The molecule features a benzimidazole-inspired backbone comprised of a 6-amino-l,3-dimethylpyrimidine-2,4(l//,3//)- 
dione moiety which is annealed to a five-membered aromatic ring. This part of the molecule is essentially planar (r.m.s. 
of its fitted non-hydrogen atoms = 0.0205 A). The small puckering amplitude (x = 1.6 °) of the six-membered heterocycle 
precludes a conformation analysis (Cremer & Pople, 1975). The least-squares planes defined by the atoms of the phenyl 
ring on the one hand and the benzimidazole-type ring system on the other hand enclose an angle of 0.45 (10) ° (Fig. 1). 
Both C-N-C angles in the five-membered heterocycle are similar in value with 106.25 (15)° and 104.41 (15)°, with the 
smaller value found on the non-protonated nitrogen atom. However, these angles are smaller in value than the corresponding 
ones in hypoxanthinium nitrate monohydrate - invariably above 108 0 - where both nitrogen atoms bear a hydrogen atom 
(Schmalle etal, 1990). 

In the crystal structure, intra- as well as intermolecular hydrogen bonds and C-H-0 contacts whose range falls by more 
than 0.1 A below the sum of van-der-Waals radii of atoms participating are observed. While the intramolecular hydrogen 
bonds are exclusively made up by the proton of the hydroxyl group as donor and the non-protonated nitrogen atom of the 
five-membered heterocycle, intermolecular hydrogen bonds are solely apparent between the amino group and one of the 
double -bonded oxygen atoms (Table 1). The C— H—O contacts can be separated in two groups: while one of the nitrogen- 
bound methyl groups forms a C— H—O contact involving the oxygen atom of the hydroxyl group, one of the aromatic C-H 
groups acts as donor for the double -bonded oxygen atom that is already part oftheN-H—O type hydrogen bonds. In terms of 

graph-set analysis (Etter et ai, 1990; Bernstein et al, 1995), the descriptor for the classical hydrogen bonds is S(6)R 2(10) 

2 2 

on the unitary level. For the C-H - 0 contacts, a R 2(16)/? 2(18) descriptor on the same level is needed for description. In 
total, the molecules are connected to chains along [1 10]. The shortest intercentroid distance between two aromatic systems 
was measured at 3.7771 (11) A (Fig. 2). 

The packing of the title compound in the crystal is shown in Figure 3. 
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Experimental 

The title compound was prepared by reacting 6-amino-l,3-dimethyl-5-[(is)- 2-(hydroxy)benzylideneamino]pyrimidine-2,4- 
(l//,37/)-dione and NH4VO3 in methanol. A bright yellow precipitate was fdtered, washed with methanol and dried under 
reduced pressure. Single-crystals suitable for the X-ray diffraction study were obtained by recrystallization from ethanol- 
dichlormethane (v:v = 1:1) mixture which was left in a fridge for several days. 

Refinement 

Carbon-bound H atoms were placed in calculated positions (C — H 0.95 A) and were included in the refinement in the riding 
model approximation, with (7(H) set to 1.2(7 e q(C). The H atoms of the methyl groups were allowed to rotate with a fixed 
angle around the C — C bond to best fit the experimental electron density (HFIX 1 3 7 in the SHELX program suite (Sheldrick, 
2008)), with (7(H) set to 1.5(7 e q(C). The nitrogen-bound H atom was located on a difference Fourier map and refined freely. 



Figures 



1 



Fig. 1. The molecular structure of the title compound, with atom labels and anisotropic dis- 
placement ellipsoids (drawn at 50% probability level). 



V 



v _-- -_ / 




J "V 



Fig. 2. Intermolecular contacts, viewed along [-10 0]. Symmetry operators: 1 -x + 2, -y - 1, -z; 
{{ -x+\,-y+\,-z. 




Fig. 3. Molecular packing of the title compound, viewed along [0 1 0] (anisotropic displace- 
ment ellipsoids drawn at 50% probability level). 
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8-(2-Hydroxyphenyl)-1 ,3-dimethyl-1 H-purine-2,6(3H,7H)- dione 



Crystal data 

C13H12N4O3 
M r = 272.27 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 8.6418 (5) A 
6 = 5.9415 (3) A 
c = 23.4475 (10) A 
(3 = 91.275 (2)° 

V= 1203.62 (11) A 3 

Z=4 



F(000) = 568 

D x = 1.502 MgnT 3 

Mo ifa radiation, A. = 0.71073 A 

Cell parameters from 1955 reflections 

6 = 2.4-27.2° 

= 0.11 mm 1 
T=200K 
Platelet, yellow 
0.41 x 0.10 x 0.05 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 

r min = 0.860, r max = 1.000 

10068 measured reflections 



2975 independent reflections 
1752 reflections with / > 2c(I) 



A = — 11— »-ll 

k = -7^6 
; = -31-»27 



^2.4° 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.049 

wR(F 2 ) = 0.124 
5= 1.01 

2975 reflections 
188 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = ll[o 2 {F 2 ) + (0.0584P) 2 + 0.081 5P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max < 0.001 

Apmax = 0.25 e A~ 3 
Ap min = -0.21 eA~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 

x y z Uao*/Ueq 

01 0.47991 (16) 0.4606 (2) 0.07866 (5) 0.0356 (4) 

02 0.66823 (16) -0.0720 (2) 0.20267 (6) 0.0390(4) 
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119.3 


N2— C2— N3 


126.19(17) 


C8— C9— H9 


119.3 


Cl— C2— N3 


122.00 (16) 


C9— CIO— Cll 


119.09(19) 


02— C3— N3 


121.57(17) 


C9— CIO— H10 


120.5 


02— C3— N4 


122.01 (17) 


Cll— CIO— H10 


120.5 


N3— C3— N4 


116.43 (16) 


C12— Cll— CIO 


120.61 (18) 


Ol— C4— N4 


120.16(16) 


C12— Cll— Hll 


119.7 


Ol— C4— Cl 


127.08(17) 


CIO— Cll— Hll 


119.7 


N4— C4— Cl 


112.74(16) 


Cll— C12— C13 


121.01 (19) 
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N3 — C5 — H5A 


109.5 


N3 — C5 — H5B 


109.5 


H5A — C5 — H5B 


109.5 


N3 — C5 — H5C 


109.5 


H5A — C5 — H5C 


109.5 


C/ — JN 1 — CI — C2 


A A A /1 a\ 

U.44 (IV) 


a mi 1 a 
C/ — JN 1 — CI — C4 


1 *7A A 

l /y.u (Z) 


r^n xrn r^"> 

C / — JN z — Cz C 1 


0.3 (2) 


ci mi /^t \n 
C / — JN 2 — Cz — JN 3 


1 *7A TC /I ~7\ 

—1 /y.Zj [L I) 


JN 1 — CI — Cz — JNz 


-0.5 (2) 


f^A d r^T \n 
C4 — C 1 — Cz — JN 2 


—1 /y.Zj [L I) 


\T i r^i Ml 

JN 1 — CI — Cz — JN 5 


1 7Q 11 /1 £\ 


f^A d \n 
C4 — C 1 — Cz — JN 3 


0.4 (3) 


CI Ml O MO 

C i — JN i — Cz — JN z 


1 "7*7 AO /1 *7\ 
1 / /.Uo (1 /J 


pc \n r^i \n 
C5 — JN 3 — Cz — JN 2 


A A (1 \ 

0.9 (3) 


a mi r^o r^i 
C i — JN i — Cz — C 1 


-2.5 (3) 


Ml /^T 1 

C 5 — JN 3 — C2 — C 1 


1 *70 & A SI H\ 

-[ /o.o4 (1 /) 


a Mi /^i /~n 
C2 — JN 3 — C3 — U2 


1 11 n ( 1 o\ 
— 1 / /.ZZ (lo) 


pc Ml r^i 

C5 — JN 3 — C3 — U2 


-1.0(3) 


/-""> Ml /"^l XT A 

C2 — JN3 — C3 — JN4 


Z.o (Z) 


r^z \n a ~kta 
C5 — JN 3 — C3 — JN 4 


1 *7A A*7 / 1 £\ 

1 /y.U / (lo) 


/"M M/1 /"^l 

C4 — JN 4 — C3 — U2 


1 /o. /Z (1 /) 


r^/: xr/l a r^o 
Co — JN4 — C3 — U2 


1 1 (1 \ 

-1.7 (3) 


/"M ~KTA d Ml 

C4 — JN4 — C3 — JN3 


-1.3 (3) 


C6— N4— C3— N3 


178.23 (16) 


C3— N4— C4— Ol 


-179.24 (17) 


C6— N4— C4— Ol 


1.2 (3) 


C3 — N4 — C4 — C 1 


-0.6 (3) 


C6 — N4 — C4 — C 1 


179.82 (16) 



Cll — C12 — H12 


119.5 


C13 — C12 — H12 


119.5 


03 — C13 — C12 


117.67 (18) 


03 — C13 — C8 


123.27 (17) 


C12 — C13 — C8 


119.05 (18) 


C2 — C 1 — C4 — U 1 


1 *7A /;i ( 1 A\ 

1 /y.oZ {[y) 


JN 1 — CI — C4 — Ol 


1.2 (3) 


C2 — C 1 — C4 — JN 4 


1 1 S1\ 

1.1 (3) 


\r1 /-< 1 r^A M/1 

JN 1 — CI — C4 — JN4 


1 n T/c / 1 o\ 
-1 / /.Zo (lo) 


d MO CI \T1 

C2 — JN2 — C / — JN 1 


A A 

U.U (Z) 


r^o \n r^"7 /~"o 
C2 — JN2 — C / — C8 


1 *7A f \ H\ 
—l /V.M (1 /) 


M1 CI Ml 

CI — JN 1 — C / — JNz 


A 1 d\ 

-0.3 (2) 


1 mi a a 
CI — JN 1 — C/ — C8 


1 *7A T] /I 
1 (1 /) 


mo r^"7 r^o po 
JNz — C / — CS — CV 


1 *7A A A ( 1 "7\ 

i /y.44 (1 /J 


mi a r^o r^n 
JN 1 — C / — C8 — C9 


A A (1\ 

0.0 (3) 


mo C7 r^o n i 
JN 2 — C / — C8 — C 1 3 


A A (1\ 

-0.4 (3) 


mi a cq rn 
JN 1 — C / — C8 — C13 


1 *7A *70 n o\ 

— 1 (y. /o (lo) 


C 1 3 — C8 — C9 — C 1 0 


-0.4 (3) 


C / — Co — C9 — C 1 0 


1 *7A oc n o\ 
1 /y.OD (15) 


C8 — C9 — CIO — Cll 


U.3 (3) 


pn nn n i pit 
C9 — CIO — Cll — C12 


-U.3 (3) 


pin n i pn n i 
CIO — Cll — C12 — CI 3 


U.3 (3) 


pn pn /-ii i 

Cll — C12 — C13 — 03 


—179.3 (2) 


Cll— C12— C13— C8 


-0.4 (3) 


C9— C8— CI 3— 03 


179.20 (18) 


C7— C8— CI 3— 03 


-1.0 (3) 


C9— C8— CI 3— C12 


0.4 (3) 


C7— C8— CI 3— C12 


-179.82(18) 



Hydrogen-bond geometry (A, °) 



D — H---A D — H 

03— H3-N2 0.84 

Nl — H71—01' 0.97(2) 

C9— H9-01' 0.95 

C5— H5A-03" 0.98 



Symmetry codes: (i) -x+1, -y+1, -z; (ii) -x+2, -y-1, -z. 



R-A D-A D—H-A 

1.86 2.611 (2) 148. 

1.78 (2) 2.746 (2) 175.4 (19) 

2.37 3.294 (2) 164. 

2.58 3.234 (2) 124. 
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Fig. 2 
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